INTRODUCTION
The conclusion of the Uruguay Round in 1993 and the subsequent launching of the World Trade Organization marked an important shift in the multilateral trading system. The postWorld War II trading regime (commonly referred to as GATT 1947) was focused on the rules governing merchandise trade between industrial countries. In contrast, while the new WTO system includes a revamped GATT (now called GATT 1994) , it also includes a parallel institutional framework devoted to services trade--the General Agreement on Trade in Services (GATS) . It also appears to include a deeper commitment by the developing countries to participate in the multilateral trading system.
While the Uruguay Round included negotiations on market access in several service sectors, these negotiations proved problematic, even by Uruguay Round standards. 1 In the end, the negotiators declared victory and went home, agreeing to reschedule (i.e. extend) service negotiations for some time after the victory parties. With service negotiations decoupled from simultaneous negotiations in other sectors, the negotiating game changed. 2 In the end, some of these negotiations (like financial services) did conclude successfully. The same cannot be said for maritime services.
Sticking points in the maritime negotiations included cabotage restrictions and national preference schemes. In retrospect, given that the industry is largely protected from competition on domestic routes (cabotage) and exempted from antitrust rules for international routes, it is not surprising that the industry and its negotiating representatives resisted 1 It is not too far off the mark to characterize initial GATS negotiations as an exercise in defining precisely what was being negotiated. The result is a mix of traditional cross-border "trade" along with establishment issues related to rights of establishment (i.e., "investment"). Together, these imply an extension of the basic GATT concept of market access to cover both trade and investment commitments related to deliverable services. 2 As Finger (1983) would say, the situation changed to one where a positive decision could be taken by a limited group of participants.
liberalization. 3 The U.S. delegation, for example, was backed by a very vocal domestic industry, and stood strongly opposed to making market access commitments in the sector, especially with regard to cabotage. 4 While the extended negotiations on maritime services lasted two years beyond the end of the Uruguay Round, they were finally laid to rest on 28
June 1996 when WTO Member delegations agreed to suspend negotiations. They deferred them again, this time until the next round of comprehensive service negotiations, scheduled to begin in the year 2000.
This paper is concerned with trade in international transport, logistics, and related services. While our discussion will often be couched in terms of the maritime sector, the basic analytics apply to the full chain of services required to complete the transactions that turn exports into imports at the dock. The paper itself is divided into three parts. The first offers a brief overview of the structure of the maritime industry. This includes some discussion of patterns of ownership and demand, discussion of the institutionalized cartels that dominate the industry, and the (limited) available evidence on the effect of these cartels on price. Armed with stylized facts, we then develop an analytical model that illustrates some of the basic issues at stake with liberalization of maritime services trade. This involves not only the implications for the profits of the industry (one issue that has certainly been well represented in past negotiations), but also the implications for levels of trade and national 3 In the early 1990s a series of studies by the USITC (1993) and also the Institute for International Economics (Hufbauer and Elliot 1994) came out estimating the cost of U.S. cabotage restrictions. The initial reaction of the U.S. Maritime Administration was to claim that trade economists misunderstood the issue. As argued at USITC hearings, the basic logic was "There is no trade in cabotage services. Hence there can be no cost of trade protection." The logic of the industry when dealing with their regulators is one of "price stability" and quantity management. Even within the United Nations, the UNCTAD reports on maritime transport (see UNCTAD 1992 for example) devote considerable discussion to the problem of oversupply. Viewed another way, such oversupply makes it difficult for cartels to maintain desired pricing structures. 4 Officially, "the U.S. delegation has taken the position that the United States already maintains a high level of access in its maritime sector-as indicated by the 96 percent of our foreign trade that is carried in foreign-flag vessels-and needs to maintain its support programs, small as they are, to help assure the availability of national flag tonnage for sealift purposes... The decisions to suspend the gains from trade. Since the past negotiations involved the maritime nations themselves, we think it also appropriate to flag the interests of the consumer (i.e., non-maritime) nations.
These include the poorer developing countries. Finally, we supplement the analytics with a numeric example. The numerics serve two functions. One is to illustrate the issues raised in the analytical section of the paper through example. The other is to place this example in the context of actual numbers, to provide a crude gauge of the relative magnitudes of the effects discussed.
THE INTERNATIONAL SHIPPING INDUSTRY

Market structure
In the maritime world, the oceans are populated with shipping conferences. Despite the fact that this sector is literally at the center of world trade, the economic impact of these arrangements on the gains from trade and their interaction with trade policy has not been emphasized in the literature limited.
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Rather the literature, starting with Koopmans (1939) and Tinbergen (1959) , is more narrowly focused on the determination of shipping rates and the role of market structure. This includes Deakin and Seward (1973) , 6 The rational for such exemptions is that conferences provide price stability and limit uncertainty regarding available tonnage. This includes both U.S. and Canadian law. The U.S. Shipping Act of 1984 eliminated the public interest standard of antitrust law, reversing a trend toward greater antitrust scrutiny. As a result, conference agreements are not subject to an approval process, but instead can be challenged by the FMC. The FMC has never attempted to stop formation of a conference (Clyde and Reitzes 1995) . There have been some recent initiatives to reform these laws, though the maritime press has argued that these "reforms" may actually strengthen current antitrust exemptions. 7 An exception is Getzler (1997) . Heaver (1973) , and Talley and Pope (1985) . Sjostrom (1992) argues that much of this recent literature on shipping rates is actually inconclusive, because of incorrect model specification.
Clyde and Reitzes (1995) examine shipping rates filed by ocean liner conferences with the FMC between 1985 and 1988. They look for evidence as to whether the rate structure in ocean shipping markets is based on costs, the exercise of market power by conferences, or the exercise of market power by firms in a manner unrelated to the conference system. They conclude that "some aspects of the conference system may contribute to higher shipping rates, particularly when the conference has a sizable market share." They also find that "conferences do not act as perfect cartels maximizing the joint profits of their members." This last finding is consistent with the tone of the maritime press, which has described constant efforts (aided and abetted by national maritime administrations)
to introduce or restore price discipline in the face of the temptation for individual members to cheat.
8 Sjostrom (1989) suggests that these shipping conferences may exist, not as monopolizing cartels, but to ensure that shipping services are provided in a market in which there is no competitive equilibrium. In a market with avoidable fixed costs, the core may be empty and he argues that collusion imposes an equilibrium where otherwise none would exist. He tests this hypothesis against that of the conference being a cartel and finds some support for the theory of the core.
Shipping margins vs. import tariffs
In terms of relative costs to trade, shipping margins are now far more important to many countries than tariff barriers. Successive rounds of trade liberalization under the auspices of the GATT/WTO have made dramatic reductions in average tariffs, while regional arrangements, such as the EU and NAFTA have reduced trade barriers further still.
This contrasts with shipping margins of over eight percent. (See Ajmadi et al., 1996, for more on this point.) Many countries would gain far more, in terms of market access, from squeezing shipping margins than from a further reduction in OECD tariff rates. We will return to this point in the computational section of the paper).
A THEORETICAL MODEL
We now turn to an analytical model of trade with transport costs. The framework we develop has interesting policy implications. For example, we show that it is possible to use shipping cartels as a second-best instrument for manipulating the terms of trade. Hence, with
European preference schemes, one can easily imagine a situation where shipping cartels to Africa would allow the partial recapture of market-access concessions made under preferential trading schemes. The rents would be split with the cartels. If the cartels are themselves European, the recapture is complete. In a more general sense, the combination of high shipping margins and concentrated ownership (see UNCTAD 1992) suggests a strong consumer (i.e., non-maritime) country interest in an effective, pro-competitive maritime agreement under the GATS.
The message about competition actually covers the whole logistics chain. Any choke point, in terms of competition, in the chain of services that facilitates trade can lead to the type of result developed here. If not resulting from the shipping operations themselves, it may arise due to corrupt port management or a monopoly on handling and loading.
The basic model
Much of the literature on trade and transportation has been focused on general-equilibrium patterns of trade and on the uniqueness of equilibrium. (See for example Wegge 1993 ). As we are concerned instead with market structure, we buy ourselves a great deal of analytical simplicity by working with a reduced-form, dual structure. The formal model that emerges provides a framework for both our analytical discussion of equilibrium given market power in the transport sector and for the calculation of welfare effects in the numerical section of the paper.
We start by defining the general equilibrium for a small country in terms of dual expenditure and revenue functions. As will become evident, for individual product markets (more generally for standard 2-good models and alternatively for the stylized representation of exports and imports of composite goods), this approach allows us to illustrate generalequilibrium results through the familiar geometric tools normally associated with partialequilibrium models. (See Martin, 1997; Francois and Hall, 1997 .) The value of output is defined by the function ( ) , gpv and the expenditure function by ( )
In equations (1) and (2), ( ) , epu is the expenditure required to achieve the level of utility u from consumption of c at the vector of domestic prices p; while ( ) , gpv is the gdp function indicating the maximum revenue from production (of h) that can be generated with resource endowments v at domestic prices p. For notational simplicity, it is convenient to combine equations (1) and (2) into a net revenue function
The vector of domestic demands for output is given by e p , the first derivative of ( ) , epu with respect to p, while domestic supplies are represented by g p . The trade matrix (net imports M) is then the first derivative of the net revenue function with respect to price:
The gap between the domestic and border prices, ( )
, is the tax on trade, so that tradetax revenues are given by ( ) (
In discussing the impact of changes in the trade regime, we work with a second-order Taylor-series expansion of this system. This amounts to focusing exclusively on the first and second derivatives of z and amounts to assuming that import demand and export supply are (approximately) linear.
Within this framework, we focus on the trade in an export commodity that is produced in the export market and then shipped, at some cost, to the import market where it is sold (i.e.
exchanged for imports). Let the quantity of the export commodity traded be q. Producers of the good are assumed to be small, perfectly competitive firms located in one or several countries. The industry supply curve for exports is linear in producer prices p p :
Consumers in the foreign market have a linear inverse-demand function for imports, relating the price they are charged p c to the quantity traded q as follows:
We assume that the export good faces a barrier in the form of an ad valorem tariff of t. 9 The price that the shippers receive p s therefore differs from the consumer price p c . Rewriting equation (6) 9 Brander and Spencer (1984) examine the optimal trade restriction for an importing country when faced with an imperfectly competitive supplier. They show that, dependent upon demand conditions, this policy may tax the form of a tariff or a subsidy. When demand is linear (as is the case in our model), Brander and Spencer find that a positive tariff is the appropriate instrument, but this will change with other configurations of demand. Their model has constant marginal costs for the 11 c s p xyq p tt
The shipping industry provides the service of transforming exports into imports at the dock. This service is provided at a price that depends on competitive conditions in the shipping industry. 10 We assume that the shipping industry is imperfectly competitive, with n identical, profit-maximizing firms in competition with rival shipping firms. The shippers have large fleets that can be used on many different global shipping routes. From this stock, they choose to allocate a certain quantity to service this particular trade. Thus the shipping firms compete in quantities.
Differentiating the net-demand function (7) and applying the assumption that the shipping firms are identical, Cournot competitors yields the perceived marginal revenue for each firm:
where 1/ sn ≡ is the market share enjoyed by each of the shipping firms. We assume that the real costs of shipping (insurance and freight) are constant, the marginal cost of transport being c. 11 Thus the variable cost of servicing the export market is:
supplier. In contrast, because we assume increasing opportunity costs for exports, our shippers face increasing marginal costs. As a result, a tariff becomes the preferred instrument for a wider range of cases than in the Brander and Spencer model. In any event, our focus is not on rediscovering the optimal strategic interactions between large players. Instead, we choose to consider the implications for the market of exogenous reductions in tariffs resulting from a round of trade liberalization. 10 Note here that the relevant cost is that of full transformation of exports into imports, which includes the shipping margin on the outbound and inbound journey. Analytically, we solve here for a total value for this margin, though of course it may technically be shared across the inbound and outbound journeys. 11 We do not consider changes in these real costs of transport, our focus being on the additional margin charged by shipping firms as a result of their market power. Hummels (1999) investigates the issue of whether transport costs have declined and concludes that they have not.
Differentiating (9) for an individual firm's output yields the marginal cost of supplying the goods to the consumers:
Solving (8) and (10) provides the equilibrium quantity of the good supplied:
The associated prices of the good for consumers, shippers, and producers, respectively, are: If s = 1, the shipping industry is monopolised. As s becomes smaller, the firms' perceived demand for the good becomes more elastic and they lose market power. With s close to zero, each firm has an infinitesimal share of the market and behaves competitively.
The equilibrium is illustrated in Figure 1 , where the shipping industry is assumed to be a duopoly (i.e, s = ½). Line D is the demand curve while D -tax is the net-demand curve facing shippers. S p is the supply curve, while MR s and MC s are, respectively, the shippers' perceived marginal revenue and marginal cost curves.
There are two elements to the market power of a firm. Firstly, they charge consumers a price that exceeds the shippers' marginal costs. In addition, the shippers exploit their monopsony power with producers. The producers have increasing marginal costs and, consequently, the shippers restrict their purchases.
Effects of increased competition
We simulate the effects of increasing the level of competition through a change in the number of firms in the shipping industry n. (Such increased competition may follow from GATSrelated liberalization of the shipping route itself, or from related liberalization somewhere else in the logistics chain.) If n rises, the market share s of each incumbent firm declines.
They will perceive their market demand to be more elastic and will consequently behave more competitively. If, however, the number of firms were to fall, the industry will become more concentrated and the remaining firms will exercise the increased power from a growing market share.
Of course, there need not actually be a change in the number of firms. Rather, s can instead be viewed as an indicator of the degree of competitiveness in the shipping market. In this interpretation, a fall in s reflects a more competitive environment (as n becomes larger, market shares decline and the shippers' pricing gets closer to marginal cost). This could occur if the shipping conference's influence in maintaining common rates were to decline or if its activities became subject to antitrust rules. An increase in s would indicate that the conference was exerting greater influence in the market, resulting in more collusion. Figure 2 shows the effects of changing s on prices, quantities, and profits. As the shipping industry shifts from behaving as perfect competitors to acting as a monopolist, the consumers pay an increasing price and the volume shipped declines. Given that less of the product is being demanded, the price received by the producers falls. The (shaded) growing gap between the producer and consumer price is captured by the shippers as profits, and these rise monotonically from zero as the industry becomes increasingly concentrated. Thus, when the industry behaves competitively, the shipping margin equals c, the marginal cost of shipping. The margin reaches it highest level when there is complete collusion and the shippers fully exploit their monopoly power with both producers and consumers.
Benefits of trade liberalization
How does the tariff affect the trading situation? With a competitive shipping industry, the beneficiaries of trade liberalization would be the consumers in the importing country and the exporting producers. With a less-than-perfectly-competitive shipping industry, the benefits of the more liberal trade regime are partially captured by the shipping firms. Figure 3 illustrates the equilibria that arise with a duopolized shipping industry for various levels of tariff.
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As the tariff is reduced, the quantity traded rises, as the consumer price has declined.
This rise in demand results in a higher price being received by the producers. However, the benefits of the trade liberalization are not fully passed through to producers and consumers.
The shippers are able to take advantage of the more liberal trade regime, replacing part of the trade-tax wedge (between consumer and producer price) by one of their own, a greater monopolistic markup. As the tariff continues to fall, the shipping firms receive a larger margin over their marginal costs, resulting in increasingly large profits.
A NUMERICAL EXAMPLE
We now turn to a computational example, based on the analytical results derived above. We work directly within the theoretical framework that we have developed in order to relate welfare changes to trade and the structure of the shipping industry. To do this, recall that from the point of view of exporters, the impact of imperfect competition in the shipping sector is realized as deterioration in the equilibrium terms of trade. A convenient approach to evaluating the welfare impact of such a terms-of-trade shock in general equilibrium is the balance-of-trade function (Lloyd and Schweinberger, 1988; Anderson and Neary 1992) .
Under this approach we estimate a money measure of the change in welfare resulting from the shock by evaluating the change in the balance of trade necessary to maintain constant utility (i.e., the net transfer needed to maintain welfare), given the change in realized relative border prices. A shock to the general equilibrium system that reduces domestic utility effectively increases the income needed to achieve a given level of utility, and hence requires a transfer from the rest of the world to maintain that utility level.
The balance of trade B is simply the net revenue function defined in equation (3).
That is,
We can approximate the impact of our terms-of-trade-shock on welfare with a second-order
Taylor series expansion of equation (13), obtaining the following for the producers:
We have implemented the system of equations defined in Section 3, supplemented by equation (14), as a simple computational model. Benchmark data are taken from actual trade and income flows for three regions: (1) Sub-Saharan and Southern Africa; (2) Latin America;
and (3) South Asia for the year 1995. These data are presented in Table 1 .
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Our basic experiment involves a hypothetical full elimination of tariffs in export markets for each of these regions (i.e., full, unconditional market access). We observe the shipping margins on these trades (the difference between the c.i.f. and f.o.b. measures), but cannot determine whether the margins reflect the costs of transportation or are an artifact of the degree of market power that the shipping conferences enjoy. (We also miss the additional distribution/shipping margins associated with related costs inside the border.) Consequently, 12 The figures for different numbers of shipping firms are qualitatively very similar, except in the case of competition when shipping industry profits are zero at all times and, consequently, all the benefits of trade liberalization accrue to the producers and consumers. 13 The full model, implemented both in Mathcad and as an Excel spreadsheet, is available upon request. Protection data are from Francois and Strutt (1999) . Other data are from Center for Global Trade Analysis (1999).
in our empirical exercise we assume a variety of specific market structures for the shipping industry, ranging from competition to perfect collusion (monopoly) and allocate the shipping margin between marginal costs and profits accordingly. The welfare effects of trade liberalization, assessed under these alternative assumptions about market structure, are provided in Table 2 .
It can be seen from Table 2 , panel A that the benefits of improved market access depend critically on the degree of competition in the shipping industry. At the one extreme, a competitive shipping sector implies a full pass-through of terms-of-trade improvements to the producers. In contrast, a more collusive industry is able to capture a significant share of the realized gains that follow from these changes in market access conditions. For example, in all cases, approximately one-half of the gains from full and unconditional market access can be lost by producers to the shipping industry when the latter is concentrated and fully exploits its market power, capturing part of these gains for itself. The related effects include smaller increases in trade volumes (Table 2 , panel B), and a sharp rise in shipping prices (Table 2, panel C).
The message that emerges from these experiments is that, in terms of rough orders of magnitude, the competitive structure of the shipping industry is indeed an important issue.
Realized gains from market access concessions depend critically on the pricing structure of the industry that facilitates trade.
SUMMARY AND CONCLUSIONS
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